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ATTACHMENT TO ADVISORY ACTION 
Applicants' Request for Reconsideration 

1) Acknowledgment is made of the Applicants' request for reconsideration filed 04/1 8/2000 
(paper no. 38) in response to the Final Rejection mailed 08/19/2000 (paper no. 30). 

Status of Claims 

2) Claims 1 9 and 20 were canceled via paper no. 33 filed 01/19/2000. 
Claims 1-3, 5-8 and 15-17 are under examination. 

Rejections Moot 

3) The rejections of claims 19 and/or 20 made in paragraphs 8-12 of the Office Action mailed 
08/19/2000 (paper no. 30) under various statutes are moot in light of Applicants' cancellation of 
the claims. 

Rejection Maintained 

4) The rejection of claims 1-3, 5-8 and 15-17 made under 35 U.S.C. § 103(a) as being 
unpatentable over Zollmger et al (US 4,707,543) in view of Ziegler et al. (New Eng. J. Med. 
307: 1225-1230, 1982) or Myers et al. (US 4.912.094) and Munford et al. (US 4,929,604) is 
maintained. 

Applicants' Arguments & the Office's Response 

5) Applicants cite and discuss multiple references, which were not applied in the rejection(s) 
made by the Office. However, in order to effectively address Applicants' concerns and to clarily 
the issues further, the Office has provided the rebuttal herebelow by citing or discussing extra 
references as needed. It should be noted that none of these extra references are applied in the 
rejection, but are cited solely to rebut the evidence supplied by Applicants and to reflect what is 
already known in the art. 

Instant Invention 

Instant claims are drawn to a vaccine effective in actively immunizing a subject against 
infection by heterologous Gram-negative bacteria, or the lipopolysaccharide (LPS) "endotoxin- 
mediated pathology" by production of an "antibody", comprismg a non-covalent complex of 
purified detoxified £ coli J5 LPS and a purified outer membrane protein (OMP) derived fi^om 
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Neisseria meningitidis and a method of using the vaccine for active immunization of a subject. 

It is important to note that, in their response filed 04/10^000 (paper no. 38) and in the 
Declaration by Dr. Alan Cross filed 04/27/99 under 37 C.F.R § L132, Applicants state that the 
instant vaccine "prevent neither systemic infection nor initiation of sepsis", but "significantly 
reduce the likelihood of a lethal outcome following infections with both heterologous strains of 
bacteria". These effects are not considered ^unexpected' or 'surprising', since LPS-containing 
vaccines of the prior art have accomplished similar effects. Applicants further specify that 
antibodies "produced in response to vaccination with applicants' vaccine do not appear to 
promote killing of bacteria, either directly or indirectly" (see page 13 of the response and page 2 
of the Declaration), Further, Applicants assert that the antibodies elicited by Applicants' vaccine 
bind to Klebsiella and Pseudomonas (see page 10 of the Applicants' response filed 04/10/2000). 
Such cross-reactivity or binding of J5 antibodies to heterologous Gram negative bacteria is not 
considered ^unexpected' or *suiprismg', since the J5-induced antibodies of the prior art have 
shown such binding. See below under paragraph 1 1 for prior art teachings. 
6) Applicants allege that the Office has misapplied the primary reference of Zollinger et ai 
(US 4,707,543), Applicants argue that the OflBce has applied Zollinger et al "in a selective 
manner", picking OMP firom N. meningitidis and detoxified LPS fi-om £ coli. Applicants fiirther 
contend that this "mixing and matching is not suggested by Zollinger" (see pages 3 and 4 of the 
Applicants' response filed 04/1 8/2000). Applicants further allege that the Office's position that 
Zollinger et aL teach a combination of OMP fi-om K meningitidis and LPS from £ coli is a 
"hindsight reconstruction" of the art and that such a combination "falls outside the ambit of 
Zollinger's teachings" and "is contrary to Zollinger's express purpose" (see second paragraph on 
page 5 of the Applicants' response filed 04/18/2000). Applicants fiirther state that the "use of 
outer membrane protein and polysaccharide fit)m the same species is consistent with another 
Zollinger teaching, that the vaccine is directed against the same species fi-om which the OMP is 
obtained" (see the first paragraph on page 5 of the Applicants' response filed 04/18/2000) 
[Emphasis in original]. 

A thorough review of the patent of Zollinger et aL ('543) reveals that, in Example 3, 
Zollinger et aL teach a non-covalent complex of OMP and detoxified polysaccharide obtained 
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from the same species. However, ZoUinger et al. also explicitly teach a vaccine composition 
comprising OMP from one Gram negative bacterial pathogen such as serogroup B N. 
meningitidis, and polysaccharide from another Gram negative bacterial pathogen such as 
serogroup C N. meningitidis, or serogroup C, Y, Y and W-135 meningitidis. See Examples 1 
and 2, and Table H. It was well known in the art that serogroup B N. meningitidis is 
serologically, biologically and/or immunogenically a heterologous or distinct Gram negative 
bacterial pathogen from serogroup C, Y, Y or W-135 N. meningitidis. In Example 2, Zollinger et 
al. teach a noncovalent complex of two serogroup B meningococcal OMPs and a tetiavalent 
mixture of polysaccharides from four serologically distmct Gram negative bacterial pathogens, 
i.e., groups A, C, Y and W-135 A^. meningitidis. Zollinger et al. state that such a vaccine "might 
protect against meningococcal disease of all 5 pathogenic serogroups (A, B, C, Y and W-135)" 
(see column 7, lines 59-68) (Emphasis added]. 

In this context, it is important to note that Zollinger et al. define the tenn "polysaccharide" 
as including "lipopolysaccharides and capsular polysaccharides" (see column 2, lines 27-29). The 
vaccine is used safely in a method of active immunization of humans, i.e., military recruits (see 
Example 2 in column 8). Furthermore, Zollinger et al. expressly teach that the process of the 
invention is "generally applicable to the preparation of detoxUied polysaccharide-protein 
complexes derived from gram-negative bacteria" and that "Neisseria meningitidis group B" and 
"Escherichia coir are "preferred" (see column 4, Imes 23-29). Most importantly, under the 
section 'Utility' in column 12, lines 17-25, Zollinger et al. disclose: 

The detoxified polysaccharide-outer membrane protein complexes prepared accoiding to applicants' 
novel process of this invention induce immune response to bacterial infections. More specifically, evidence 
indicates that these complexes Iiave activity against bacterial infections caused by gram-negative 
bacteria including Afetoerfa meningitidis group B. Haemophilus influenzae type b. Neisseria gonorrhoeae, 
Escherichia coll and Pseudomonas aeruginosa. [Emphasis added]. 

Further, the heterologous Gram negative bacterial source of the two critical components of 
Zollinger's vaccine is apparent from the claims. Zollinger's claims 5, 7 and 8 indicate that the 
detoxified lipopolysaccharide-OMP complex may be derived from one or more strains of gram- 
negative bacteria selected from the group consisting of group B N. meningitidis and E. colU and 
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claims 23, 24 and 25 teach that the purified OMP is obtained fi^m group B N, meningitidis. 
Therefore, the purpose of Zollinger' OMP-polysaccharide or detoxified polysaccharide is not only 
to prepare a vaccine for active inununlzation against the same bacteria, but also to provide 
protection against "infection" (including LPS "endotoxin-mediated pathology) caused by 
heterologous Gram negative bacteria. 

Thus, the Office has not "misapplied" Zollinger ei al as the primary reference and has not 
used hindsight reconstruction. The Office has NOT applied Zollinger et al in a "selective 
manner" as Applicants allege, histead, Zollinger et al themselves teach explicitly what Applicants 
view as "mixing and matching" of OMP, i.e., detoxified polysaccharide vaccine components fi-om 
heterologous Gram negative bacterial pathogens including Escherichia colt and Neisseria 
meningitidis group B. In fact, the detoxified group B meningococcal lipopolysaccharide 
component, present in Zollinger's vaccine, was shown in the art to carry a core region that is 
"immunologically similar"* to £1 colt J5 LPS. For instance, Davis et al (Davis, Ziegler and 
Arnold) (J. Exp, Med. 147; 1007-1017, 1978, abstract, already of record) taught the 
immunological similarity between the meningococcal LPS core and enteric LPS. Davis et al 
taught that purified J5 LPS antibodies neutralized meningococcal endotoxin and suggested that 
these J5 antibodies could interrupt the devastating course of meningococcal endotoxemia in man 
(see abstract). Thus, J5 LPS core is a fimctional (i.e.. immimological) equivalent of Zollinger's 
meningococcal LPS core. This is evidence that the patent of Zollinger et al is properly applied by 
the Office in the rejection made. Therefore, the OfSce maintains that a N. meningitidis OMP- E. 
coli detoxified LPS non-covalent vaccine combination falls well within the ambit of Zollinger's 
teachings and is consistent with Zollinger's express purpose of providing protection to muhiple 
Gram negative bacterial pathogens, including meningococci and E, coli, all of which are known 
causative agents of "LPS endotoxin-mediated pathology" and Gram negative bacterial 
"infections". 

7) Applicants contend that the **purpose of the polysaccharide in Zollinger, whether capsular 
polysaccharide or lipopolysaccharide, is to solubilize the outer membrane proteins" (see 4 of the 
Applicants' response filed 04/18/2000) [Emphasis in original]. Applicants further state (seethe 
first paragraph on page 5 of the Applicants' response filed 04/18/2000): 
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ff the polysaccharide is to fiilfill any purpose in addition to the soJubilization function taught by 

Zollinger, the clear indication in the reference is that it serve to strengthen the antigenic response to the OMP 

This would best be achieved by using polysaccharide from the same species as the OMP. 

In light of what is known in the art, the detoxified polysaccharide used by Zollinger et al. is less 
likely to enhance or strengthen the antigenic response to the OMP. Instead, the group B 
meningococcal OMP has been shown to serve as a potent adjuvant and an effective protein carrier 
to poor immunogens such as polysaccharides, on covalent or non-covalent formulation. See Liu 
e/ al. PNAS 89: 4633-4637, 1992; Moreno et al. Infect. Immun. 47: 527-533. 1985; and Hawe et 
al. In: Proceedings of Modern Approaches to New Vaccines, Cold Spring Harbor laboratories. 
Cold Spring Harbor, N.Y., pp. 76, 1992, all which teach group B meningococcal OMP to be a 
bacterially derived immunostimulant or adjuvant or immune-enhancing protein carrier. Thus, it is 
reasonable to conclude that Zollinger's meningococcal OMP inherendy acts as an adjuvant and 
enhances the host immune response to the detoxified polysaccharide present in the OMP- 
polysaccharide complex. In fact. Zollinger et al themselves teach that the "antibody response" to 
the polysaccharide in mice actively immunized with the heterologous OMP-poiysaccharide 
complex "was enhanced" in the "protein-containing vaccine" (see column 7, lines 40-42). 

Thus, the polysaccharide component in Zollinger's vaccine serves not only as a 
solubilizing agent, but also as an effective immunogen by its presentation to the immune system 
along with the bacterially derived immunostimulant, group B meningococcal OMP. 
8) Applicants further allege that even if Zollinger et al. taught the use of detoxified LPS fi:om 
E. coli non-covalently complexed with OMP of group B Neisseria meningitidis as a vaccine 
against infection, one skilled in the art would not have been motivated to substitute J5 LPS of 
Ziegler in place of Zollinger's generic E. coli LPS, for tiie expected benefit of using an 
immunogen that elicits protective response against multiple pathogenic bacterial species. 
Applicants contend that there would have been no reasonable expectation of success in using such 
a composition in active or passive immunization against Gram negative bacterial sepsis. 
Applicants state that the teachings of Munford and Myers (the two secondary references applied 
by the Office in the rejection) that the R core region of LPS is similar in most gram negative 
bacteria "were debunked in the art when the present application was filed" (see page 3 of the 



6 



Serial Number 08/886,044 
Art Unit: 1641 

Applicants' response filed 04/18/2000). 

It is widely known in the art of Gram negative bacteria and LPS Immunology that the core 
region of LPS is similar in Gram negative bacteria. ITxis fact has been demonstrated stnicturally, 
fiinctionally, biologically and/or immunologically by several skilled practitioners in the art 
including Ziegler al, Munford et al., and Myers et al In fact, the detoxified group B 
meningococcal lipopolysaccharide component, present in Zollinger's vaccine, was shown in the 
art to cany a core region that is "immunologically similar" to £ coU J5 LPS. See the teaching of 
Davis ./ al. {J. Exp. Med. 147: 1007-1017, 1978. already of record) explained above in paragraph 
7. 

First. Applicants themselves agree on page 10. first paragraph of dieir response that Myers 
et al teach the highly conserved nature of the core region of LPS by stating that "[tjhis fact has 
long been known".' Applicants cite an unspecified citation of Lugowski, with a post-filing 
publication date of 1996, as teaching micnjheterogeneity m the LPS core epitopes. Applicants 
point to "Figure 11 " of the "Lugowski" publication and to "studies by Lugowski et al. (1 996)". 
Applicants agree that Lugowski's LPS core antiserum did show cross reaction with "other cores 
from K coir including the core prototype of J5. Assuming that Applicants are referring to the 
data depicted in Figure 3 of the publication of Lugowski etal FEMS Immunology and Medical 
Microbiology 16: 21-30. 1996, the Figure convincingly demonstrates that, despite the stated 
structural microheterogeneity, an antisenmi raised to K coli R3 (J5) conjugate, in the absence of 
a strong adjuvant such as group B meningococcal OMP, cross-reacted well with the LPS of 
heterologous Gram negative bacteria including that ofSh. flexneri, Citrobacter, R2 core 
prototype of £ coli, K coli 01 1 1 serotype, and to some extent, also vwth the LPS of Klebsiella 
pneumoniae, S. typhimurium and Ra prototype ofK coli. It has also been shown in the past that 
despite strucuual microheterogeneity, cross-reactive antibodies can be produced to the conserved 
region of the core polysaccharide. For instance, Lugowski et al. {J. Immunol Methods 95: 187- 
194. 1 986) teach that E. coli 014 core oligosaccharide shows microheterogeneity by differing 
from the Shigella sonnei phase H core oligosaccharide only in one structural element, the terminal 
beta-hexosyl residue, yet it does cross-react with the Shigella sonnei phase D core 
oligosaccharide-induced antiserum (see page 194 and Figure 4). Lugowski et al (1986) thus 
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provided the serological confirmation of the highly conserved nature of the core LPS among 
Gram negative bacteria. 

The applied prior art. Ziegler et al. (New Eng. J. Med, 307: 1225-1230. 1982) teach that 
the "LPS of £ coli J5 lacks oligosaccharide side chains and that its core, which is exposed, is 
nearly identical to that of most other gram-negative bacteria" (see abstract). The J5 LPS-induced 
antibodies "conferred protection against Shwartzman reactions caused by purified endotoxins 
from bacterial species as widely varied as K coli. Salmonella typhimurium, and the 
meningococcus" (see page 1226). i.e., the heterologous gram negative bacteria recited or 
encompassed in the base claims. 

The applied prior art. Myers etal. (US 4,912,094) teach that "the core region is highly 
conserved among LPSs obtained from different genera of Enterobacteriaceae" and that 

"immunity against the core region is protective against a wide variety of Gram negative 

bacterial challenges" and "was demonstrated by the work of Ziegler et ai:^ (see column 2. lines 9- 

1 3). Most importantly, Myers et al. explicitly teach that "LPS prepared fiom a strain that 

has a partially-complete (and therefore antigenicaJly cross-reactive) core-region (e.g. K coli JST 
can be used as a vaccine against gram-negative infections (column 10, lines 4-9) [Emphasis 
added]. Myers et al. teach how to detoxify Gram negative bacterial LPS to reduce its toxicity. 
Additionally, Myers et al. expressly teach that such a modified LPS, which is rendered less toxic, 
can be used "as a vaccine against gram negative infections", with or without "other bacteriaUy- ' 
derived immunostimulants" (see columns 10 and I . first full paragiaphs). It is noteworthy that, 
because of its antigenic cross-reactivity. Myers etal. specifically picked detoxified E coli J5 as a 
vaccine component for administration against Gram negative infections along with a bacterially- 
derived immunostimulant. Myers etal. thus specifically direct one skilled in the art to select R 
coli J5 LPS (detoxified) as a vaccine component. Note that Applicants* vaccine composition 
comprises detoxified E coli J5 LPS combined with a known "bacterially-derived 
immunostimulant", such as group B meningococcal OMP. for active immunization against Gram 
negative infections. It should be noted tiiat in the rejection made by the Office, tiie references of 
Ziegler et al. and Myers et al. were used as alternative references, and Ziegler's J5 LPS and 
Myer's J5 LPS were used as alternative LPSs for substitution in Zollinger's composition (sec 
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paragraph 8 of the Office Action mailed 09/14/98). 

The applied prior art. Munford et al (US 4,929.604). teach that «the structure of the lipid 
A moiety is highly conserved" in the LPS of many pathogenic bacteria including Salmonella. 
Escherichia, Haemophilus and Neisseria, and that LPSs may be used as vaccines to prevent gram 
negative bacterial sepsis by producing antibodies to R-core regions (see the abstract and column 
2. lines 41-50). Munford et al. teach that the structure of the R core region of LPS "is similar in 
most gram negative bacteria" (see column 1 , lines 34-36). 

Thus, within the cited art, the Office has established the motivation for J5 substitution in 
Zollinger's vaccine to obtain the vaccine composition of the instant invention, with a reasonable 
expectation of success. Ziegler et al, Myers et al., and Munford et al. individually provide tiie 
express motivation for one skilled in tiie art to use Ziegler's or Myer's J5 LPS in Zollinger's 
vaccine composition to produce tiie instant invention. The Office has clearly met tiie burden of 
making a. prima facie case of obviousness. 

The following are additional references tiiat document teachings similar to tiiat of tiie cited 
references, witii regard to tiie conserved nature of tiie LPS core. 

♦ Cohen et al. [Lancet 1:8-11,1 987) teach tiiat tiie "core glycolipid of endotoxin 
has essentially tiie same sti^cture in all gram-negative bacteria" (see page 8, right column). 

♦ Marks et al. (i.e., Marks, Ziegler and Douglas) {J. Clin, Invest. 69: 742-749, 
1982) teach tiiat "all gram-negative bacteria have sunilar LPS core structures" (see abstract) and 
tiiat "core regions of LPS from a variety of enteric bacilli are structurally related" (see page 742, 
right column). Marks et al. further teach tiiat "lipid A from LPS of several enteric and nonenteric 
gram-negative bacteria includuig H. influenzae are antigenically similar" (see page 742. right 
colunm). 

♦ Tyler et al. (hmnunity targeting common core antigens of gram-negative bacteria. 
J. Vet. Internal Med. 4: 17-25, 1990) teach: 

In contrast to the heterogeneity of somatic antigens, underlying grara-negative core antigens possess marked 
chemical, structural, and immuo logic homology aer ss species, genera, and group, maldng these 
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antigens attractive candidates as cross-protecfive immunogens. Lipid A. N-aoetylglucosamine. 2.keto-3- 
deoxyoctonate (KDO). heptose. and glucose residues are highly uniform, even across a broad spectrum of 
dIstanUy related gram-negative bacteria.'^ (page 18. right column). [Emphasis added]. 

♦ Tylere/a/. (Am.J. Vef.Re5.49: 1950-1954, 1 988) teach, with regard to £. coli 

Core antigens have marked structural and immunologic uniforniity.' " creating the potential for cross-reactive 
immunoprophylaxis to syndromes caused by opportunistic gram-negative bacteria. One such syndrome is 
bovine gram-negative bacterial mastitis, commonly called coliform mastitis*'" (see abstract). 
... gram-negative cell wall core-antigen components (lipid A. KDO. hexose. heptose, phosphat^ and 
ethanolamme) have structural and antigenic homogeneity across bacterial variety, species, genera, and 
groups.*"-" (see page 1953). 

Three requirements must be met before immunoprophylaxis to gram-negative mastitis can be used First, a 
common antigenic structure must be shared by potential pathogens. Second, this antigen must function as an 
.mmunogen. mducing a humoral or cell-mediated response. Third, this response must prevoit infection or 

reduce se verity of clinical disease Thus, the core antigen from an R-mutant gram-negative bacteria at 

least panially satisfies the requirements of shared antigen structure, immunogenicity. and immunoprophylaxis 
(seepage 1953). 

Thus, in 1988, Tyler et al. provided the motivation for using E. coli J5 LPS in a vaccine 
composition for mastitis (i.e., endotoxin-mediated pathology). 

♦ McCabe et al. (Progr, Clin, Biol. Res. 47: 107-1 17, 1980, already of record) 

teach: 

. ..there was marked similarity of the core portion of the LPS of all Enterobacteriaceae. Although slight 
yanations in sugar composition of the core portion be observed among LPS from various species the 
inner portion comprised of lipid A. ketodeoxyoctonate (2-keto.3-deo>voctulosonjc acid.tKDO]) and heptose 
appeare identical in LPS from all Enterobacteriaceae (Luderitz et al., 1966). nius, the LPS isolated from Re 
Rd„ and Rd, mutants is common to the LPS of all Enterobacteriaceae. Demonstration that components of LPS 
were shared by all Gram-negative bacilli suggested that, if these were exposed on the bacterial surface, all 
Enterobacteriaceae might possess shared antigenic determinants (see page 1 09), 

♦ Teng etal. (PNAS 82: 1790-1794, 1985, see abstract) teach that the J5 mutant of 
E. coli is deficient in 0-antigenic side chains and that this deficiency exposes the core 
oligosaccharide, which is common to LPS of all Gram-negative bacteria. Nelson etal. also teach 
that lipid A represents the most conservative and least variable structural element of LPS (see 
abstract). 

9) Applicants contend that "all previous attempts to immunize or otherwise protect 
individuals against LPS endotoxin-mediated pathology had been unsuccessful" [Emphasis in 
original]. Applicants produce a post-filing (1997) review article by Greisman etal. as 
substantiating their.statement Applicants acknowledge, however, that (see page 6 of the 
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Applicants' response fded 04/18/2000): 

the J5 chemotype "do not appear capable of providing broad-specm.m protection . [Emphasis addeaj. 
AS Greisman et al. do. many in the art agree that some of the inconsistent results obtained in the 
art are due to the defects in the study design and methodology. For instance. Cross (one of the 
inventors) and Opal (7. Endotoxin Res. 1 : 57-69. March 1 994. already of record) pointed out that 
the choiceoftarget population and premature temunation of studies ^vhen there was bar^^^ 
suff.cient numbers ofpatients to provide adequate statistical power to each study.put the ent^e 

study result into question. Additionally, the leaky mutation in a J5 isolate (Cross et al. J. 
Endotoxin Res. 1 : 57-69. March 1994). the length of growth or the cultural maturity of J5 culture 
(McCullus eM/. Infect. Immun. 55: 1042-1046, 1987. abstmct; Ziegler ./a/., J. Infect. Dts. 158: 
286-290, 1988. see page 288. of record; and Tyler et al. J. Vet. Intern. Med. 4: 17-25. 1990. see 
page 18. last paragmph) have also been r^ognized as inHuencing the expression of cross- 
reactive/cross.protectiveepitopesinJ5.andthustheoutcomeorconclusionofclinical^ 

Applicants as well as Greisman et al. discuss a few negative studies obtained with the antt- 
lipidAmonoclonalantibody.HA-lA. and state that oneofsldUinthe art would nothaveb^^^^ 
motivated to use E.C.//J5LPS in ZoUinger'scomposition. However.it shouldbe noted that 4^ 

instantlyclaimedvaccinecomprisesE. ca« J5 LPS that is detoxified or modified. 

A review of the of Greisman's publication (1997) suggests that this review arucle is 
incomplete in that itfails to cite and/or discussaplethoraofpositive studies, published in t^^^^ 

prior to the filing of the instant appUcation. These studies demonstrate that J5 bacteria. J5 LPS 
alone or J5 LPS in combination with a protein or an adjuvant, do induce antibodies that are 
cross^reactive/cross-protective. Some ofthe studies not included or discussed in the Greisman 
review article andundisclosed to the Office by the Applicants were aheady cited in the last Office 

AcUon mailed 08/19/1999 (paper no. 30) solely to rebut AppUcants' arguments. Those references 
and others are provided in this Office Action as a part of fi^rther addressing the Applicants 

A) Moore et al ijyansplantation 44: 249-253. 1987, already made of record) teach 



rebuttal. 
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to.e„do«xin(El^l-aro.emU.ep=«»g=n«U of gr^-versu^-bo^ diseased M^^ 

e, al «ch fte b«.eil« of »«vc and passive tanuni^Uons .0 n«,dula« .he seventy of OVDH 
(i.e..e„e«io.oxu>n«di«edpa«,ology)usingpurifled J5IJS. Moo««a/. 
i^™,i^onofaman™aliansubiee.a6aim.bac«riale«lo«xto»3ingpure£<»^^ 
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d„etohe«rologo«sHa.«op«/».-y«W='"»f'«'°»-*« antisen." » ""ole £ ccH 



12 



Serial Number 08/886,044 
Art Unit: 1641 

J5 cells (62% and 86% survival) (see abstract and Table VU). Via active immunization with heat- 
killed E. coll J5. adsorption experiments and the protection afforded by antiserum prepared 
against purified J5 LPS, Marks et al. further provided the convincmg biological evidence that J5 
LPS core is the essential protective (i.e., cross-protective) determinant. These data exclude non- 
specific stimulation as the mechanism of protection with J5 vaccine and avoid problems in 
interpretation arising from vaccine contamination with non-LPS immunogens (see abstract and 
page 745, left column). 

It is important to note that, in 1 982, Marks et al recognized the potential for toxicity with 
a purified LPS immunogen, but reminded that LPS-containing vaccines, such as a pertussis and 
typhoid, have been used in the past with some success. To overcome this problem, Marks et al 
suggested that "efforts can be directed at reducing attendant toxicity", i.e., detoxification. Marks 
et al. also provided the motivation for one of skill in the art for choosing £. coli J5 LPS by 
teaching that E. coli J5 is "a readily available and well-characterized source of core glycolipid" 
which has "previously been shown to confer cross-protective effects against diverse gram- 
negative bacteria and endotoxin (9-14)" (see page 747, left column). Note that, of these cited 
references, 12-14 are of Ziegler et al and reference 1 1 is of Davis et al {J. Exp. Med. 147: 1007- 
1017, 1978, already of record). 

D) Tomita et al (Immunization of dairy cows with an Escherichia coli 35 
lipopolysaccharide conjugate vaccme against coliform mastitis. J. Dairy Scl 76: Suppl. pp. 1 59, 
abstract P36G, 1993) teach the synthesis and immunological response of a E. coli J5 detoxified 
lipopolysaccharide conjugate vaccine. The detoxified J5 LPS is 2500-fold less toxic than the 
native LPS and is conjugated to a protein. Dairy cows immunized with the conjugate showed an 
enhanced IgG immune response comparable to that of cows immunized with J5 bacteria (see 
entire abstract). 

E) Tomita GM (Immunization of dairy cows against coliform mastitis Dissertation. 
The Ohio State University, 1994) teaches a vaccine comprising detoxified E. coli J5 bound 
(covalently) to a carrier protein and an £ coli J5 bacterin. On active immunization of mammals 
(cows), both the conjugate vaccine and the £. coli J5 bacterin elicit J5 LPS-specific IgM and IgG 
antibodies. The precipitated serum IgG induced by both vaccines strongly cross-reacted with 
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whole cell antigens of heterologous Gram negative bacterial pathogens including Klebsiella 
pneumoniae, Enterohacter and Serratia marcescens (see Figures 15-19 and Figures 71 and 72). 

Y) Tomita et ai {I Dairy Sci, 78: 2745-2752, 1995, akeady of record) teach the 
isolation of serum IgG from cows immunized with an E. coli J5 detoxified LPS conjugate vaccine 
and show that it is highly cross-reactive with the LPS of coli J5, E. coli Ol 1 1:B4, Serratia 
marcescens^ Klebsiella pneumoniae and Salmonella typhimurium (see abstract). 

The above-cited references effectively also rebut the Applicants' statement to the Office 
(see page 6 of Applicants* amendment filed 01/14/99) that "[a]ll of the studies" listed in a review 
article by Cross et ai "used whole, killed bacterial preparations. None used purified LPS either 
alone or formulated with another component" [Emphasis added]. This shows that the cited 
review article of Cross et ai is missing prior art references that taught the use of "purified LPS 
either alone or formulated with another component" for immunization of a subject. A detoxified 
J5 LPS vaccine was akeady shown to contain cross-reactive epitope(s) which induced antibodies 
that are cross-reactive v^dth multiple heterologous Gram negative bacterial pathogens including 
Klebsiella and Pseudomonas, and their LPSs. 

G) Dunn et al {Surgery 96: 440-446, 1984, akeady of record) used purified J5 LPS 
(and J5 cells) as an immimogen in a mammal to raise antibodies that are cross-reactive in vitro 
and cross-protective in vivo against sepsis due to heterologous Gram negative bacteria including 
Klebsiella and Pseudomonas. Dunn et al, ''sought to test the ability of equine antibody directed 
against core endotoxin, a portion of bacterial outer membrane lipopolysaccharide common to 
many gram-negative microorganisms, to bind to various gram^-negative bacteria in vitro, to 
promote bacterial phagocytosis by leukocytes, and to protect against lethal gram-negative 
bacteremia in mice'' (Emphasis in original), Dunn et al fiuther teach that (see abstract): 

Preimmunization IgG and F(ab ')2 possessed no titer as determined by enzyme linked immmosorbent assay, 
did not promote in vUro phagocytosis, and did not protect in vivo. Postimmimization IgjG and F(ab *)2 
possessed a significant titer to R coli J5 whole cell and lipopolysaccharide antigens and provided significant 
(p< 0.05) protection in vivo during lethal intravenotis sepsis caused by either KcoiiJ5,E. coliOIII:B4, 
Kiebsieila pneumoniae, or Pseudomonas aeruginosa. 

The postimmunization IgG promoted in vitro phagocytosis of coli J5, E, coli 0111 :B4, 
Klebsiella pneumoniae, or Pseudomonas aeruginosa. Dunn et al state (see pages 443 and 444): 
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In the present study wc demonstrated that immunization with E coii J5 led to the development of 
immune antibody, which reacted primarily to the immunizing strain of bacteria but also extensively cross- 
reacted to a variety of serotypically distinct gram-negative microorganisms and types of LPS. Similar cross- 
reactive enhancement of phagocytosis was noted when immune IgG was compared with preimmunization IgG. 

Pretreatment with either immune IgG or F(ab')2 before induction of sepsis conferred cross protection to 

four challenge organisms, three that were serotypically distinct from £. colt J5, 

Our results thus demonstrated that purified IgG directed against K coii J5 whole cell and LPS 
antigens was cross-reactive in vitro and cross protective in vivo. 

H) Jachymek (Postepy Hig Med Dosw 49(1): 171-178, 1995) teach: 

Another approach to the treatment and prevention of septicaemia involves stimulation of an immune 
response against LPS, It was found that immunizatiOB with core structures of endotoxin 
conjugated with proteins protected animals against infections and endotoxic shock. 
Anticonjagate sera are of great interest because th^ are directed against common parts of LPS 
and therefore could have cross-reactive and cross^protectlve potencies towards many Gram- 
negative rods [see abstract]. [Emphasis added]* 

I) Spier et al (Circ. Shock 28: 235-248, 1989, abstract) teach protection against 

clinical endotoxemia in horses by using J5 bacterin-induced hyperimmune plasma containing 

antibody to an Rc mutant E, coii (J5). Spier et aL teach (see abstract): 

Horses receiving J5 hyperimmune plasma had a significantly improved clinical ^pearance 48 hours after 
plasma administration {P<0,05) and a shorter period to recovery than control horses (P=0.069). 

J) Dale et aL (J. Infect Dis. 166: 316-325. 1992, already made of record) 
demonstrated bactericidal antibodies against a serum-resistant strain of Neisseria gonorrhoeae 
lipopolysaccharide by actively inmiunizing a human volunteer with £. coii J5 mutant (see 
abstract). There was a ten-fold increase m IgG anti-J5 antibody that peaked at mne months, 

K) Wickstrom et aL {VeL Microbiol. 13: 259-271, 1987, abstract) teach the role of 
cross-reactive antibody elicited by coii J5 mutant in immunity to colisepticemia in calves. 
Antiserum cross-reactive with different serotypes of E. coii was produced in cattie immunized 
with £ coii J 5 mutant and was given to hypogammaglobulinemic calves before oral challenge 
with virulent E. coii derived from a septicemic calf. Calves passively immunized with bovine anti- 
J5 serum had delayed and decreased bacteremia and also lived longer than saline-administered 
controls (see abstract). 

L) Schwartzerera/. (I Infect. Dis. 158: 1135-1136, 1988) teach immunization of 
healdiy adult male volunteers with a safe, heat-killed E. coii 35 vaccine. In 50% of the vaccinees. 
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a fourfold or greater increase in anti-JS LPS antibody response was mounted (see page 1135), 

M) Cohen et al. {Lancet 1:8-11, 1 987) teach that a **rough-mutant strain, Escherichia 
coli J5, has only core determinants in its endotoxin, and antibodies to £. coH J5 protect animals 
and human beings fh>m the consequences of septic shock", Cohen et al teach tiiat "anti-J5 
antibody was significantly associated with protection from GvHD" (see page 8, right column), 

N) Yoshioka et al (Res. Commun Chenu Pathol Pharmacol 80; 367-370, June 
1 993, abstract) teach that both an intraperitoneal injection and feeding of Rc mutant E, coli J5 
LPS prevented endotoxin shock in suckling rats (see abstract). 

O) Bhattacharjee et aL {Clin, Res, 41 : p. 247A, 1993, ahready of record) reported the 
protection conferred in neutropenic rats against gram-negative bacteremia due to Pseudomonas 
aeruginosa by affinity-purified bacterin-induced J5LPS-specific IgG (see entire abstract). Note 
that two of the authors of this disclosure are listed as inventors of the instant application, ^ 

F) Cross et al {I Endotoxin Res, 1 : 57-69, March 199^ already of record) reported 

optimal protection against gram-negative bacteremia conferred by an £. coli J5 bacterin-induced 

IgG eluted from an affinity column containing £ coli J5 LPS "devoid of lipid A" (i,e., delipidated 

or detoxified) and minimal protection conferred by the affinity column *pass-through' which is 

enriched in anti-lipid A antibodies (see page 64). Cross et al further state: 

Thus, these studies show that immunoglobulin fractions from post-immunization sera can mediate protection, 
and this protection is significantly diminished by removing immunoglobulin to ... J5 LPS**" {see page 64). 
ExperimentaJ studies described above achieved highly significant protection in animal models with antibodies 
directed against .... J5 LPS*' (see page 64). 

Q) Fenwick et al {Infect. Immun. 53: 298-304, 1 987, already of record) reported no 
deaths in the J5 bacterin-immunized pigs compared 85% of death among the non-immunized pigs. 
It is taught that "antibodies against common subsurface components of Gram negative bacterial 
cell walls correlate with protection from an otherwise lethal challenge with K pleuropneumoniae'' 
(see abstract). 

R) Fenwdck et al {Am. J. Vet. Res, 47: 1 888-1 891 , 1 987, ahready of record) teach the 
benefit of increased immunity to cross-reacting LPS core antigens of Gram negative bacteria 
induced by vaccination with the Rc mutant of £ coli 01 1 1 :B4 (stram J5). Compared to the 
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animals, pigs vKcmaled w.th £ cofl naQ 
irfeclioB (see abstract). „. ,„6.1260 1994.abstraa)teachtheprotection 
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establish how it would have been obvious to a skilled artisan to use the readily available and the 
most studied cross-reactive/cross-protective E, colt J5 LPS to modify Zollinger's vaccine 
composition to produce the vaccine and the method of the instant invention. To characterize as 
the dominant view, the negative comments made by Greisman et al in a review article that fails to 
list several important positive cross-reactive and/or cross-protective £1 coli J5 studies, would be 
to mischaracterize the art. The review article of Greisman et aL is of little probative value. 
10) Applicants contend that Ziegler herself was unable to correlate protection with J5 antibody 
titer, and that "many" others of skill in the art have commented on this point. Applicants contend 
that Myers* conclusion that Ziegler showed immunity against the core region is '*faulty'\ 

A thorough review of the prior art shows that Ziegler was able to correlate protection 
with J5-specific antibody. For instance, Ziegler et aL (In: Seminars in Infectious Diseases^ Georg 
Thieme Veriag, New York, 1982, pp. 366-369) was able to show, via adsorption studies, that the 
protective antibody in the antiserum was directed specifically against the LPS core. Ziegler et aL 
also confirmed this "by showing that fully cross-protective antiserum could be prepared by 
immunization with protein-free purified J5 LPS" [Emphasis added] (see page 368)- Ziegler et 
aL also teach: 

When compared to non-immune rabbit serum, J5 rabbit antiserum administered intravenousiy after the onset of 
£L coli, Klebsiella or Pseudomonas bacteremia strikingly enhanced survival rates even without antibiotics or 
other supportive measures. In experiments with survival rates less than 10% in animals given nonimmune 
serum, survival rose to 40 to 70 percent in those treated with J5 antiserum. Antiserum to J5*s parent £ coli 
0: 1 1 1 , whose core is concealed by side chains, was completely ineffective, (see page 368). 

See also the teachings of Marks et al. (1982) above which also have shown the same by 
adsorption experiments. 

Therefore, contrary to Applicants* arguments, Ziegler was able to correlate protection 
specifically with J5 antibody titer, and Myers' conclusion about Ziegler's demonstration of 
immunity against the core region does not ^pear to be "faulty". 

Secondly, the Ziegler's studies, including the cited study, appear to be the most cited in 
the art. Many skilled in the art have commented positively on Ziegler's work. Two examples of 
positive comments about Ziegler's work are provided below: 

a) McCabe et aL (Progr. Clin. BioL Res. 47: 107-1 17, 1980, already of record) teach 
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(see page 110): 

panulocytopentc rabbiU given 
^egler et aU 1973; Ziegler «/.. 1974) 

, , M..7Ke//^e. 49: 1950-1954, 1988)teach(seepagel953). 

. in ^1 and 32 are of Ziegler et al. 
Note that references 30, 31 anoj^ 

I, -. fii»6U5 antiiKium did not snow 
1« ApplicanBcon«ndto.a>=Lugo»='"^"'''' ^body. „^^.«i^,y 
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the prevention of coliform mastitis*' (see abstract and page 1239). 

♦ Salles et al (J. Infect, Dis. 159: 641-647, 1989, already of record) teach 

monoclonal antibodies derived from mice immunized with E, coli J5 LPS and LPS-associated 
proteins. Seven monoclonal antibodies cross-reacted with the LPS of £. coli 0 11 1 , 055, 0 1 27 
and 0128. One of the monoclonal antibodies, B7B3, cross-reacted with the LPS of Serratia 
marcescens and Klebsiella pneumoniae (see abstract). 

^ Nelles et al. {Infect Immun, 46: 677-681, 1984, akeady of record) teach one or 

more antibodies induced by and reactive with £ coli J5 LPS, which "exhibit extensive serological 
cross-reactivity with a variety of gram-negative bacteria" (see abstract) including Klebsiella 
pneumoniae and Ps. aeruginosa (see Table 6). 

♦ Cryz et al. (Eur. 7. Clin. Microbiol. 4: 1 80- 1 85, 1 985) show that active 

immunization with an lipopolysaccharide derived from E. coli J5 induced IgG antibodies and 
afforded substantial protection against a strain of a heterologous Gram negative bacterium such as 
Pseudomonas aeruginosa (see abstract; Results and Table 2). 

♦ Tomita et ai {J, Dairy ScL 78: 2745-2752, 1995, already of record) teach the 

isolation of serum IgG from cows immunized with an E. coli J5 detoxified LPS conjugate vaccine 
and show that it is highly cross-reactive with the LPS of E, coli J5, E. coli 0111 :B4, Serratia 
marcescens, Klebsiella pneumoniae and Salmonella typhimurium (see abstract). 

Thus, contrary to the Applicants' assertion, a E coli 55 LPS or a detoxified J5 LPS 
vaccine has been shovvn to contain cross-reactive epitope(s) which induce antibodies that are 
reactive with multiple heterologous Gram negative bacterial pathogens including Klebsiella 
and/or Pseudomonas and their LPSs. 

12) Applicants contend that despite *the widespread belief that J5 LPS is not an effective 
immunogen, Applicants persisted and have succeeded in providing the key to unlock J5 LPS's 
latent immunogenicity" and that "applicants have succeeded where others have failed" (see page 
11 of the Applicants' response filed 04/18/2000). 
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As discussed above in paragn^hs 9-1 1 , a review of the prior art indicates that J5 LPS, 
with or without formulation with a carrier protein or an adjuvant, or an inraiunostimulant protein, 
was shown to be inununogenic and elicited cross-reactive and/or cross-protective antibodies. The 
cited prior art also shows that several skilled practitioners in the art persisted since Ziegler*s 
publication, despite negative comments about Ziegler's work by a few, and succeeded in 
unlocking the immunogenicity of J5 LPS, before the effective filing date of the instant invention. 
That a number of skilled practitioners persisted in the art since Ziegler's publication and continued 
to study the role of anti-LPS antibodies in sepsis is evident from Applicants' own remarks made in 
a recent publication. Bhattacharjee et al {Infect. Dis. Clin North Amer. 13: 355-369, June 1999) 
state (see page 360); 

.... a number of subsequent studies did correlate survival from gram-negative sepsis with antibody to various 
core glycolipid antigens. Patients with high levels of antl-J5 antibody were more likely to survive P. 
aeruginosa sepsis In other studies, mortali^ from sepsis was correlated with depletion of antibody to anti- 
core glycolipid (Re) or to a mixture of core LPS antigens. ^^-^^ Such observations from different centers 
over extended periods of time served as an impetus to the continued study of anti-LPS antibodies for their 
potential useful in the prevention or treatment of sepsis. 

13) Applicants contend that Dr. Cross's Declaration of 12 January 1999 provides the proof 
that a vaccine of the present invention indeed is effective and improves the outcome following a 
subsequent challenge with het«x)logous bacteria. Applicants state that the data provided in the 
Declaration are in distinct contrast to results achieved by passive immunization with antibodies. 

First, the instant claims are drawn to a vaccine composition for use in a method of active 
immunization. Instant claims are not directed to passive inununization. Secondly, the Office has 
considered Dr. Cross's Declaration previously. In view of the applied art and vAiat is well known 
in the art, the data provided in the Declaration are not unexpected. Since JS LPS alone has been 
shown in the art to be a good immunogen, J5, with or without detoxification, when combined 
with a known effective protein carrier and a potent adjuvant such as group B meningococcal 
OMP, would be expected to be a more effective immunogen. Since J5 LPS or detoxified J5 LPS 
have elicited antibodies that are cross-rcactive/cross-protective against heterologous Gram 
negative bacteria, such a J5 LPS, combined with a known and potent bacterially derived 
imraunostimulant, such as group B meningococcal OMP, would be expected to induce antibodies 
that produce the same cross-reactive/cross-protective biologic effects. Since Applicants state that 
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their J5 L?S/N, meningitidis OMP vaccine, on immunization, neither prevents systemic infection, 
nor initiation of sepsis, but significantly reduces the likelihood of a lethal outcome following 
infections with heterologous strains of bacteria, such observations do not constitute "unexpected 
results". 

Remarks 

14) For the afore-mentioned reasons, claims 1-3, 5-8 and 15-17 stand rejected. 

15) The prior art made of record but not relied upon in any of the rejections is relevant to the 
instant invention. 

• PoUack et al. (J. Clin. Invest. 72: 1874-1881, 1983) teach: 

In this study, w showed a striking association between high concentnttions of ciix;ulating antibodies 
to 8 well-characterized preparation of £ coli J5 core glycolipid present at the onset of Pseudomonas 
septtcemia and subs^uent survival. Our finding that levels of circulating antibody reactive with J5 
core glyco ,p,d are effective prognostic marker in Pseudomonas sepsis provides an important 
serological link between the known antigenic cross-reactivity of endotoxin core stnictures (5-7) and 
the prot^ion recently observed in patients administered antiserum to the rough £ coli J5 mutant 
stram (1 8). The present study thus identifies an important immunological marker, which correlates 
with protective immunity in a common in a common form of Gram negative septicemia (see page 
1 879). 

• Young et al (J. Clin. Invest. 56: 850-861. 1975) immuiiized rabbits with purified 
glycolipid of "Re" mutant of Salmonella minnesota 595. Canine and alpine antiserum against 
glycolipid passively protected mice against a heterologous chaUenge. Antibody against core 
glycolipid protected against the hemodynamic sequelae of baciUemia, augmented intravascular 
clearance of serum-sensitive organisms and abrogated the pyrogenic response to enteric bacilU 
(see page 850). Young et al. teach the feasibility of protecting high risk human patients by 
immunization witii CGL or related antigens, for these antigens seem to be considerably more 
versatile immunogens (see page 860). 

• Dmget al. (J. Med Microbiol. 3 1: 95, 1990) teach the protective immunity 
induced in mice by a detoxified sahnonella lipopolysaccahride (see abstract). 

• Nixdorff et al. (In: Microbial Infections. (Ed) Friedman et al. Plenum Press. 
New York. 49-61, 1992.) teach tiie enhanced immunogenicity of an LPS on complexing with a 
Gram negative bacterial cell wall protein. The preparation enhances IgG antibody-producing cell 
responses strictiy specific for the serotype LPS used for immunization (see page 49). 
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